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Talks & Conferences

CONFERENCES: Invited Presentations

2015 NSF-sponsored workshop "Grand challenges in quantum fluids and solids" University at Buf-
falo, NY, August 7-9

Invited talk: Superfluids and superconductors in confinement

2014 Symposium "Topological States of Matter" Chalmers University, Gothenburg, Sweden, June
9-13

Invited talk: Localized quasiparticle states in superconducting and 3He superfluid films

2013 Quantum Fluids and Solids International Conference, Matsue, Japan

Invited talk: Flow-induced phase transitions in superfluid 3He films

2011 International Workshop on Topological Quantum Phenomena in Condensed Matter, LaForet
Biwako, Shiga, Japan, November 1-5

Invited talk: Broken symmetries and bound quasiparticle states in superfluid 3He films

2011 New Generation SCES, Santiago de Compostela, Spain, July 3-8

Invited talk: Superconductivity and magnetism in pnictides: co-existence or competition?

2011 CALCON International conference, Oahu, Hawaii, June 12-17

Invited talk: Probing superconducting states with rotated magnetic field

2011 APS March Meeting, Dallas, TX
Invited talk: Superconductivity and magnetism in pnictides: co-existence or competition?

2010 APS Northwestern section meeting, October 1-2, Walla Walla, WA

Invited talk: Superconductivity and magnetism in pnictides

2010, July 1, International Conference on Strongly Correlated Electron Systems, Santa Fe, NM
Invited talk: Superconductivity and magnetism in pnictides

2009 Quantum Fluids and Solids International Conference, Evanston, IL

Invited talk: Competing orders, broken spatial and temporal symmetries in superfluid 3He and
novel superconductors

2008, August 9, LT-25, Amsterdam, the Netherlands

Invited talk: Stripe order in superfluid 3He and superconducting films

2008, July 14, Workshop SPINS 08, Karlsruhe, Germany

Invited talk: Surface bound states and spin currents in non-centrosymmetric superconductors

CONFERENCES: contributed presentations

2024 Sept 21, Symposium “BillFest” Evanston, IL
Contributed talk: Periodic superfluid 3He as a model for Anisotropic aerogel

2024 July 27, Quantum Fluids and Solids International Conference, Jacksonville, FL
Contributed talk: Superfluid 3He in periodic aerogel structures

2024 March 5, APS March Meeting, Minneapolis, USA

Oral Presentation: Magnetization of superfluid 3He near semi-transparent interfaces
2023 Quantum Fluids and Solids International Conference, Manchester, UK
Contributed talk: Superfluid 3He suppression by atomically smooth surfaces

2023 March 7, APS March Meeting, Las Vegas, USA
Oral Presentation: Superfluid 3He suppression by atomically smooth surfaces



2022 Oct 15, Symposium “JimFest” Evanston, IL
Contributed talk: Strongly confined 3He

2022 August 18-25, International Conference on Low Temperature Physics LT-29, Sapporo, Japan
Poster Presentation: Collective modes in non-uniform superconductors

2021 August 17, Quantum Fluids and Solids International Conference, Online (Bangalore, India)
Contributed talk:  Magnetic scattering of quasiparticles and T, suppression in geometrically-
confined superfluid 3He-A

2021 March 15, APS March Meeting, Online
Oral Presentation: Suppression of triplet superfluidity by magnetically-active surfaces

2019 August 12, Quantum Fluids and Solids International Conference, Edmonton, Canada
Contributed talk: Phase crystallisation near surfaces of unconventional superconductors

2019 March 10, APS March Meeting, Boston, USA
Oral Presentation: Phase crystallisation near surfaces of unconventional superconductors

2018 APS March Meeting, Los Angeles, USA
Oral Presentation: Magnetically-active Boundaries in Topological Superfluid 3He-B

2016 APS March Meeting, Baltimore, USA
Oral Presentation: Collective modes in non-uniform superconductors

2015 APS March Meeting, San Antonio, USA
Oral Presentation: Heat transport along domain walls and surfaces of superconductors

2014 August 6-13, International Conference on Low Temperature Physics LT-27, Buenos Aires,
Argentina

Poster Presentation: Surface roughness effects on interface states and non-uniform phases in
spatially-confined condensates

2014 APS March Meeting, Denver, USA
Oral Presentation: Effects of surface roughness on non-uniform phases of superfluid 3He and
spin-triplet models for SroRuQOy4

2013 Cottrell Scholar Conference, Tuscon, AZ
Oral Presentation: Mathematics, Physics and Magic

2013 APS March Meeting, Baltimore, USA
Oral Presentation: Phase Transitions and Critical Current in Superfluid 3He Films

2011 APS March Meeting, Dallas, USA
Oral Presentation: Signatures of Crystalline Phases and Domain Walls in Superfluid 3He Thin
Films

2011 Jan, KITP miniworkshop on Fe-based materials

2009 APS March Meeting, Pittsburgh, USA
Oral Presentation: Competition of SDW and SC in two-band metals: pnictides

2008, August 12, LT-25, Amsterdam, the Netherlands
Poster presentation: Spin relaxation in quantum dots due to electron exchange with the leads

2008 APS March Meeting, New Orleans, USA
Oral Presentation: Spin-Triplet relaxation through leads in double quantum dots

2007, July 16-28, International Summer School From BCS to Exotic superconductivity,
Cargeése, France

2007, May 13-18, SCES International Conference, Houston, USA
Poster Presentation: Andreev bound states in non-centrosymmetic superconductors



e 2007 APS March Meeting, Denver, USA
Oral Presentation: Andreev bound states in non-centrosymmetic superconductors

e 2006, August 14-25, Miniworkshop on New States of Stable and Unstable Quantum Matter,
Trieste, ltaly
Talk + poster: Anisotropy of heat conductivity and specific heat in CeColns: nodal structure

e 2006, July, M2S-HTSC 8th International Conference, Dresden, Germany
Poster Presentation: Nodal structure of superconductors probed by magnetic field

e 2006 APS March Meeting, Baltimore, USA
Oral Presentation:  Anisotropic properties of unconventional superconductors in magnetic field:
testing the nodal structure

e 2005, QPT program, KITP, Santa Barbara, CA

e 2005 APS March Meeting, Los Angeles, USA
Oral Presentation: FFLO state in 2D d-wave superconductors

e 2004 Quantum Fluids and Solids International Conference, Trento, Italy
Contributed talk: “Striped order” in superfluid 3He films

e 2003 Quantum Fluids and Solids International Conference, Albuquerque, USA
Poster Presentation: Thermodynamic Properties of Thin Films of Superfluid 3He-A

e 2002 APS March Meeting, Indianapolis, USA
Oral Presentation: Surface Modes of Superfluid Films of 3He

e 2000 International Summer School on Superconductivity, University of Colorado, Boulder, USA
CONFERENCES: co-author

e 2019 QFS conference, Edmonton, Canada; Poster Presentation: Suppression of superfluidity by
magnetic boundary scattering in confined superfluid 3He-A
P. J. Heikkinen, A. Casey, L. V. Levitin, X. Rojas, A. Vorontsov, P. Sharma, N. Zhelev, J. M.
Parpia, and J. Saunders

e 2018 APS March meeting, Los Angeles; Oral Presentation: Pair breaking at the surface of the
unconventional superfluid
Petri Heikkinen, Andrew Casey, Lev Levitin, Xavier Rojas, John Saunders, Anton Vorontsov, Nik
Zhelev, Jeevak Parpia

e 2015 Quantum Fluids and Solids International Conference, Niagara Falls, NY
Invited talk: Thermal conductivity in non-uniform superconductors
Caroline Richard, Anton B. Vorontsov

e 2015 APS March meeting; Oral Presentation: Heat Transport in non-uniform superconductors
Caroline Richard, A.B.Vorontsov

e 2014 APS March meeting; Oral Presentation: Temperature Dependence of the London Penetra-
tion Depth and Nodal Gap Structure of UPts from Small Angle Neutron Scattering
W.P. Halperin, W.J. Gannon, C. Rastovski, K.J. Schlesinger, C. Steiner, M.R. Eskildsen, A.B.Vorontsov,
J. Hlevyack, J. Gavilano, U. Gasser, G. Nagy

e 2012 APS March Meeting; Oral Presentation: Gap structure probed by field-angle resolved thermal
oscillations in CeColns superconductor
Matthias J. Graf, Tanmoy Das, Anton B. Vorontsov, llya Vekhter

e 2012 APS March Meeting; Oral Presentation: Jump in specific heat at the superconducting tran-
sition in iron pnictides
Maxim G. Vavilov, Andrey V. Chubukov, Anton B. Vorontsov



e 2011 APS March Meeting; Oral Presentation: Effect of annealing on the gap structure of Ba(Fe;_,Coyx)2Aso:
low temperature specific heat studies
K.Gofryk, F.Ronning, E.D.Bauer, J.D.Thompson, A.B.Vorontsov, |.Vekhter, A.S.Sefat, T.Imai

CONFERENCES: presentations by students

e 2021 APS March meeting; Oral Presentation: Thermal Transport in Superconductors with coex-
isting Spin Density Wave Order
Sourav Sen Choudhury, Anton Vorontsov

e 2014 Symposium “Topological States of matter” Gothenburg, Sweden; Poster Presentation: Col-
lective modes in non-uniform superconductors
Andrew Hammer, Anton Vorontsov

e 2013 APS March meeting; Oral Presentation: Spin Susceptibility Enhancement in Superconductors
Benjamin Rosemeyer, Anton Vorontsov

e 2013 APS March meeting; Oral Presentation: Sign-changing nodal s-wave gap in heavily over
doped Baj_ K FesAs, evidenced from thermal-transport measurement
Daiki Watanabe, Shigeru Kasahara, Takuya Yamashita, Takumi Ota, Takasada Shibauchi, Yuji
Matsuda, Minoru Yamashita, Hideto Fukazawa, Taku Saito, Yoh Kohori, Shigeyuki Ishida, Kunihiro
Kiho, Chul-Ho Lee, Akira lyo, Hiroshi Eisaki, Anton Vorontsov

e 2011 APS March Meeting; Oral Presentation: Critical current in disordered iron-pnictide super-
conducting wires
Dushko Kuzmanovski, Maxim Vavilov, Anton Vorontsov

SEMINARS, COLLOQUIA, PUBLIC LECTURES

e 2024 June 6, Northwestern University, Evanston IL
Seminar: Suppression of superfluid 3He by magnetically-active surfaces

e 2024 April 19, Louisiana State University, Baton Rouge LA
Seminar: Superfluid 3He near interfaces: effects of orbital and magnetic scattering

e 2023 March 22, George Mason University, Fairfax VA
Seminar: Phase crystallization in superconductors

e 2022 May 26, Northwestern University, Evanston IL
Seminar: Phase crystallization in superconductors

e 2021 Feb 22, Idaho State University, Pocatello ID
Colloquium: Superconductivity

e 2021 Feb 11, Karlsruhe Institute of Technology, Germany
Seminar: Phase crystallization in superconductors

e 2019 Nov 25, Montana State University, Bozeman MT
Math Dept Seminar: Crystallization of the phase in superconductors

e 2019 Sep 13, Montana State University, Bozeman MT
Colloquium: Phase Crystals

e 2019 June 9, Chalmers University, Sweden
Seminar: Quasiclassical approach to heat transport

e 2019 May 23, Royal Holloway University of London, UK
Seminar: Andreev Bound States and quasiclassical boundary conditions



2017 Nov 17, Montana State University, Bozeman MT
Colloquium: Superfluid 3He in tight spaces

2017 Oct 5, Montana State University, Bozeman MT
Interdisciplinary seminar: Art and physics: condensed matter and superconductivity

2017 Sept 28, Northwestern University, Evanston IL
Seminar: Heat transport in nonuniform superconductors

2017 Sept 25, Idaho State University, Pocatello |ID
Colloguium: Superconductivity and Superfluidity

2017 June 12, Oxford University, UK
Seminar: Heat transport in nonuniform superconductors

2017 March 14, Rutherford Lab, UK
Seminar: Superconductivity and Magnetism: iron-pnictides and CeColns

2017 Mar 8, Chalmers University, Sweden
Seminar: Heat transport in domain walls of unconventional superconductors

2017 Jan 18, Royal Holloway University of London, UK
Seminar: Superconductivity and Magnetism: iron-pnictides and CeColns

2015 Oct 29, University of Florida, Gainesville, FL
Colloquium: Superconductivity, the Universe, and Everything

2015 Sept 21, Montana State University, Bozeman, MT
Seminar: Thermal Hall effect

2015 June 4, Northwestern University, Evanston, IL
Seminar: Collective modes in non-uniform superconductors

2015 Mar 20, Montana State University, Bozeman, MT
Colloquium: Superconductivity, the Universe, and Everything

2013 Nov 21, McGill University, Quebec, Canada
Seminar: Non-uniform Phases in Superconducting and Superfluid He-3 Films

2013 Sept 3, Workshop on Multi-Component Many-Body Systems, Aspen, CO
Blackboard talk: Non-uniform ground states in superfluid 3He and unconventional superconductors

2012 May 31, Department of Physics and Astronomy, Northwestern University, Evanston, IL
Seminar: Superconductivity and magnetism in iron-pnictides

2011 Dec 1, Applied Math Department, Montana State University
Seminar: Physics, Symmetry and Topology of Superfluid 3He

2011 July 1, Physics Department, George Mason University, Fairfax, Virginia
Seminar: Superconductivity and magnetism in iron-based materials: co-existence or competition?

2011 Feb 4, Physics Department, U. of Alberta, Edmonton, Canada
Colloquium: Superconductivity and magnetism in iron-based materials

2011 Feb 3, Condensed Matter Seminar, U. of Alberta, Edmonton, Canada
Seminar: Superconductivity in narrow places

2010, May 27, Northwestern University

Seminar: Superconducting gap structure in iron-based materials

2009, Nov 18, Texas A & M University,

Seminar: Inhomogeneous states in superconductors and superfluids: competing orders and broken
symmetries

2009, March 30, Montana State University,
Seminar: Superconductivity and magnetism in FeAs-materials



2009, February 23, University of Florida,
Seminar: Inhomogeneous states in unconventional superconductors and superfluid Helium-3

2009, February 20, Louisiana State University,
Seminar: Superconductivity and magnetism in FeAs-materials

2008, March 24, Montana State University
Colloquium: Inhomogeneous superconductivity and surface Andreev states

2007, November 6, University of Karlsruhe, Germany
Seminar: Anisotropic properties of Unconventional superconductors in magnetic field: testing the
nodal structure

2007, April 11, University of Wisconsin-Madison,
Seminar: Inhomogeneous states in films of superfluid 3He and superconducting wires

2007, February 23, Naval Research Lab,
Seminar: Inhomogeneous states in 2D d-wave superconductors: FFLO state

2006, September 28, University of Karlsruhe, Germany

Seminar: Inhomogeneous states in 2D d-wave superconductors: FFLO state
2005, May 2, T-11/LANL

Seminar: Superfluid 3He films: an analogue of the FFLO state

2005, January 18, Louisiana State University
Seminar: Physics of superfluid 3He in thin films




ANTON VORONTSOV

Funding and Grant Activity

AWARDED GRANTS

2010 CAREER grant, National Science Foundation, $420,000
DMR-0954342 “Theory and modeling of non-uniform superconductors and superfluids”

2013 Cottrell Scholar Award, Research Corporation for Science Advancement, $75,000
“Superconductivity and Magnetism in New Materials and New Environments”

2013 Instructional innovation grant, Montana State University, $5,000
“Physics, Mathematics and Magic”

2020 National Science Foundation, $300,000
DMR-2023928 “"New Phases and Non-Equilibrium Transport in Topological Mesoscopic Superfluids”

SUBMITTED PROPOSALS

Dept. of Energy CAREER “Inhomogeneous States in Novel Superconductors” 2009, Role: Pl
(declined)

Sloan Foundation Fellowship “Inhomogeneous superconducting states in novel complex materials”
2009, Role: PI (declined)

Sloan Foundation Fellowship “Superconductivity and Magnetism in New Environments” 2010, Role:
Pl (declined)

Pre-Proposal for AFOSR FY2010 “Theory Network on Nanoscale Superconducting, Magnetic and
Semiconducting Materials and Interfaces: From Basic Physics to Simulation, Modeling and Device
Design” 2010, Role: CO-PI (declined)

NSF-MRI pre-proposal “Extreme Computational Theoretical Physics” 2013, Role: CO-PI (declined)

Silicon Mechanics Research Cluster grant proposal “Extreme Computational Theoretical Physics”
2014, Role: CO-PI (declined)

National Science Foundation “Theory for detection and manipulation of interface states in realistic
superconductors”, 2016 Role: Pl (declined)




ANTON VORONTSOV

Teaching & Outreach

TEACHING EXPERIENCE AND AWARDS

e Outstanding Graduate Lecture Instructor (OGLI), Physics Department MSU, 2018
e Cottrell Scholar Award, 2013
e Instructional Innovation Grant, MSU 2013

e Participation in a number of workshops on teaching methodology organized by American Associ-
ation of Physics Teachers, MSU Center for Faculty Excellence, Research Corporation for Science
Advancement

e Seminar lecture course (undergraduate and graduate)
"Introduction to superfluidity and superconductivity" (2023-'24)

e Seminar lecture course (advanced graduate)
"Introduction to Green's functions in Many-Body physics" (2011,2019)

e Undergraduate courses:
Introduction to Theoretical Physics

e Graduate courses:
Quantum Field Theory, Quantum Fluids, Statistical mechanics ,
Classical mechanics, Quantum mechanics, Electrodynamics -I, -1, Condensed Matter -I, -II

Table 1: Students’ ratings of courses | taught during 2015-2024. The scale for the combined rating of course
and instructor is 5.0 = excellent, 4.0 = good, 3.0 = average, 2.0 = poor, 1.0 = very poor.
300-level: undergraduate; 400-level: upper undergraduate; 500-level: graduate.

course number course name semester enrollment (# of responses) rating
PHSX 545 Condensed Matter |l 2015 Spring 8 (-) 4.7
PHSX 520 Electromagnetic theory Il 2015 Fall 9 (9) 4.67
PHSX 555 Quantum Field Theory 2016 Spring 6 (-) -
PHSX 520 Electromagnetic theory Il 2017 Fall 16 (15) 4.57
PHSX 535 Statistical mechanics 2018 Spring 15 (14) 4.46
PHSX 544 Condensed Matter | 2018 Fall 4 (2) 5.0
PHSX 555 Quantum Field Theory 2019 Spring 5 (4) 4.8
PHSX 520 Electromagnetic theory Il 2019 Fall 11 (2)* 3.8
PHSX 535 Statistical mechanics 2020 Spring 8 (4) 4.6
PHSX 544 Condensed Matter | 2020 Fall 4 (2) 4.8
PHSX 545 Condensed Matter Il 2021 Spring 5(3) 5.0
PHSX 506 Quantum mechanics 2021 Fall 11 (7) 35
PHSX 555 Quantum Field Theory 2022 Spring 6 (2) 45
PHSX 544 Condensed Matter | 2022 Fall 7 (4) 45
PHSX 545 Condensed Matter |l 2023 Spring 4 (1) 2.0
PHSX 520 Electromagnetic theory Il 2023 Fall 9 (6) 4.1
PHSX 555 Quantum Field Theory 2024 Spring 4 (3) 5.0

* a significant drop in response percentage in 2019 correlates with transition to online evaluations.



SPECIAL LECTURES, PHYSICS SCHOOLS

Dirac Equation, Workshop on Particle Physics for MSU SPS, June 25-27, 2018

Unconventional superconductivity, Linnaeus summer school in quantum engineering, Aspenas Her-

rgard, June 26-29 2017, Sweden
Free Energy functional in Quasiclassical theory of superconductivity, Chalmers University, Sweden,

March 6 2017
Superfluid phases of 3He in bulk and films, Northwestern University, 22 April 2008

MENTORING and former students

| have mentored several graduate and undergraduate students. Most undergraduate students have
continued on to graduate school. Graduate students Benjamin Rosemeyer, Andrew Hammer, Sourav
Sen Choudhory have published several papers as first authors.

As a way to introduce students into theoretical superconductivity research | have created a reading list
and a set of conceptual questions that is suitable for both graduate and undergraduate students. Also
there is a list of more advanced condensed matter problems on my research page:

https://physics.montana.edu/avorontsov/research.htmi

graduate student Christopher Siebor 2023-present

undergraduate REU student Joseph Roll, summer 2022 (now at UT Austin, Joe won NSF GRFP
award)

undergraduate REU student lzek Hornbeck, summer 2021

graduate student Dylan Meyer, 2020-2023

undergraduate student Ashland Knowles, 2018-2020

graduate student Sourav Sen Choudhory, 2015-2021 (PhD)

graduate student Andrew Hammer, 2013-2015

graduate student Benjamin Rosemeyer, 2011-2016 (now in software industry)

Postdoctoral associate Caroline Richard, 2014-2016 (now in optics industry)

OUTREACH ACTIVITIES

2023 Montana Science Olympiad - contributor to Fermi Questions Event
Judge for Bozeman High School Speech and Debate competitions (2021, 2022)

an organizer of Physics Bowl 2024, 2023, 2022, 2018, 2016 (a physics game show for undergrad-
uate and graduate students, open to public, conducted in a cafe environment)

Lectures "Introduction to Superconductivity", "Quantum Life of a Liquid" to middle- and high-
school students from Livingston, MT, visiting MSU as a part of STEM mentoring program

Consultant for "Superconducting levitating train" project for high school students from Whitefish
High School, MT (2012)



https://physics.montana.edu/avorontsov/research.html

